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CARS AND 

ANNUAL 

THE TENTH NOVELTIES AT 

PARIS AUTOMOBILE SHOW. 
As THIS was the tenth annual automobile show which 

had been held at Paris, the organizing committee made 
special efforts to have a brilliant display this year. 
In order to accommodate the exhibits which could not 
find room in the Grand Palais, an annex of unusual 
size was erected in the adjoining grounds of the In
valides, just across the Seine, and here were placed 
most of the heavy·weight cars, machine tools, and sta
tionary motors. In the main central space of the 
Grand Palais were represented the well·known auto
mobile firms of France and other European countries, 
with the former greatly in the majority, however. As 
was to be expected, there was a great profusion or 
chassis, motors, and complete cars to be seen, includ· 
ing both the heavy cars and those of the light weight 
variety. Of the latter there were ma.ny chassis and 
cars on view, and in some of these the effort of the 
manufacturers to reduce the price of the four·seat car 
as much as possible and to design a popular type was 
clearly apparent. As to the voiturettes, the prices 
are naturally much lower. As regards the number of 
exhibits, this was considerably greater than last year. 
Some of the leading firms had a second exhibit in the 
Invalides Annex, consisting of heavy hauling cars or 
stationary engines. The total number of exhibits at 
the show was nearly seven hundred. The section of 
machine tools was one of the features of the Annex, 
and there·-were a considerable number of special tools 
for manufacturing automobile parts. It was decided 
this year to remove the motor boats entirely from the 
automobile show, so as to provide the space which 
was needed for the regular exhibits. Accordingly a 
separate exhibition of motor craft was organized in a, 
large building in another part of the city. 

The fact that the German Mercedes firm is bringing 
out a combination gasoline and electric car seems to 
show that they have considerable faith in the future 
of this class of automobile. This new model is built 
in two sizes, one of these being a 40·horse-power and 
the other a 60·horse-power. It is intended to combine 
all the advantages of a gasoline car on the one hand, 
and an electric car on the other. The electric trans
mission gives great simplicity and progressive starting 
and speed control, with silent running, while a great 
radius is obtained by the use of the gasoline motor. 
In the Mercedes·Mixte, as it is called, many of the 
parts of the usual gasoline car are suppressed, such as 
the clutch, change· gear box, and differential, as well 
as shaft or chain drive, and numerous mechanical 
parts, levers, etc. On the front of the chassis is 
mounted a four-cylinder gasoline motor of the com
pany's most recent type, provided with an automatic 
carbureter and thorough lubrication by means of a 
special oil pump and a set of oil feeds which are 
operated by eccentrics from the motor. A honeycomb 
radiator, with its pump, completes the motor outfit. 
In place of the flywheel back of the motor, there is a 
dynamo which is located directly upon the motor 
crankshaft. This 'dynamo, which runs at the speed 
of the motor, is designed so as to avoid sparking and 
undue wear. The current generated by this machine 
is sent to the controller, which is placed under the 

and none of it is wasted in resistance coils. A quick
break switch operated by a lever is used for emer
gencies, as for a rapid braking of the car. Owing to 
the use of the two separate motors, a differential is 
not required for the rear axle. The latter is stationary 

system of constrpction, using two side-bars of nickel 
steel stamped in the press, and these are connected in 
the rear by a cross·bar of the same metal and in front 
by the block which is formed of the motor and gear 
box. The whole gives a great resistance to bending 

POWER PLANT OF 'l'HE KRIEGER GASOLINE-ELEC'l'RIC TAXIMETER CABS. 

The dynamo is seen at the lett. OD the end of the engine crankshaft. 

and each of the wheels with its motor is entirely inde
pendent. 

Automobile cabs are now coming into use in Paris, 
and are proving quite a favorite with the public. The 
"taxautos," as they are called, are provided with the 
new mileage counter which has been already quite a 
success on the horse cabs. Some of the automobiles 
are of the usual gasoline system, while another type 
which is used is the Krieger gasoline-electric system. 
Some of the latter were to be seen at the show and 
they are well designed and roomy. The 14·horse·power 
Krieger chassis is used in the present case, with an 
independent electric motor placed on each of the 
front wheels. We have already had occasion to de
scribe this system in detail, and it has been some
what improved this year. As regards the fare to be 
paid for the cabs, the mileage counter is worked by a 
flexible shaft from the rear wheel, and registers $0.15 
for the first kilometer (0 .6 mile) and $0.02 for each 
250 meters after this. When the cab stops for any 
length of time, the driver pushes down a lever which 
sets a clockwork movement going, and this also moves 
the rate-indicating wheels according to the time. On 
starting up the cab, the lever is lifted and the flrst 
mechanism comes into play. The Darracq firm also 
exhibited a gasoline car of standard make, adapted 
to a cab body for city use. There are two types made, 
one of these being a 12-horse·power with a two·cylinder 
motor, and the other a 16·horse·power with a four-

and the mecnanism is naturally protected without re
quiring a sheet-iron under· piece. A four- or six-cylin
der motor with cylinders cast in pairs is used here, 
with nickel·steel valves situated symmetrically on each 
side of the motor, these being interchangeable. The 
crankshaft of chrome· nickel steel has all its bearing 
parts rectified after tempering. A water pump and 
honeycomb radiator of the usual kind are employed, 
but in this case there is an air fan mounted between 
the motor and the radiator so as to secure an extra 
draft. The fan is run by belt from the motor. The 
present car is built in 40, 50, and 70 horse-power sizes. 

The De Dion·Bouton firm had a very handsome dis
play this year. This company's line of 8 to 30·horse
power cars are built with a view of securing the low
price trade. For instance, a 4-passenger automobile 
of double phaeton or tonneau form has a chassis 
which sells as low as $1,000. This is an 8·horse
power car with single-oylinder motor-a reversion to 
the original De Dion type. As to the 12·horse·power 
type, it has a 4-cylinder motor (3-inch bore and 4·inch 
stroke) and a stamped steel chassis. The motor has 
mechanically operated valves and magneto ignition, 
with an automatic carbureter of recent design. A 
multiple disk clutch is used in connection with a 
:>'·speed sliding gear transmission. Shaft drive is also 
employed on the De Dion cars. The 30-horse-power 
car has a 4·cylinder motor and four speeds with direct 
drive on the top speed. 

SIX-WHEEL DARRACQ-SERPOI,LET STEAM OMNIBlTS IN USE IN PARIS. DARRACQ DILIGENCE WITH S1'AGE COACH TYPE OF BODY. 

SOME NOVEL LARGE CARS AT THE TENTH ANNUAL PARIS AU'l'OMOBlLE SHOW. 

driver's seat and operated by a lever located beside 
the hand-brake lever. The controller gives different 
electric couplings to obtain the different speeds. On 
the rear wheels of the car are mounted the two motors, 
which are of the circular type, built directly into the 
middle of the wheel, and using a flange expansion or 
the motor to support the rim of the wheel. The con· 
troller gives six speeds ahead and one reverse. All 
the current from the dynamo is used in the motors 

cylinder. Shaft drive with a three·speed sliding gear 
transmission on the rear axle is used. 

Among the new cars was noted one of the first cars 
of Spanish manufacture, the Hispano·Suiza. There 
were several handsome chassis and complete cars of 
this make to be seen at the show. The King of Spain 
has been using one of these cars for some time and 
has expressed his satisfaction with it. The chassis is 
made extra solid on what is known as the "Birkigt" 
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The Mors company has brought out a low-priced 
car of the 10-horse·power type which has three speeds 
and carries a 4·cylinder "Monobloc" motor. Cam·driven 
valves are fitted; also a new carbureter with double 
atomizer and auxiliary air valve, as well as a gear
driven water pump, and flanged tube radiator. 
Pressure-oiling by the use of the motor exhaust, and 
an all·metallic clutch are also among the features to 
be noted. There are also shown 20, 28, 45 and 50 
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horse-power cars, some of which use shaft and othen; 
chain drive. All of them have stamped steel chassis. 

The new 1908 Charron cars also attracted COIl
siderable attention. While the heavier cars are 
built in 75 and 50 horse-power sizes there is also a 
15-horse-power light chassis which has some good 
features. An innovation ,,:ith this firm is the placing 
of the steering wheel on the left side. The motor has 
the four cylinders cast together en bloc, which sim
plifies the question of piping and reduces the number 
of joims, while making all the parts readily accessible. 
Both inlet and exhaust valves are operated by the 
same camshaft. There are two ignition distributers, 
one for the magneto, and the other for the storage 
battery. The friction-clutch is combined with the air
fan, and is provided with a small brake acting on the 
cone in order to reduce the wear on the teeth of the 
gears when changing speeds and to avoid the danger 
of stripping. The gear box is of an improved form 
with ball bearings throughout. The propeller shaft is 
inclosed in a casing which runs to the rear axle, and 
the joint of the rod has a new method of oiling 
which consists in bringing the oil from the gear-box 
through a central hole bored in the direct-drive shaft 
of the box, whence it is distributed to the different 
parts of the joint. 

The new Hotchkiss cars were also remarked among 
the most prominent at the show. They are built in 

9-HORSE-POWER PEUGEO'r VOITURETTE CHASSIS 
FIT'1'ED WI'rH DOUBLE CHAIN DRIVE. 

sizes ranging from 55 to 20 horse-power. A 6-
cylinder motor is used for the heaviest car, but in 
all the others a 4-cylinder motor is employed. The 
four cylinders, cast in one piece, have all the valves 
on the same side and mechanically operated. The 
leather-cone friction clutch is connected to the gear 
box through a universal joint. From the four
speed gear box, a Cardan rod passes to the rear 
axle. Aside from the careful construction which 
is one of the points about this make, this year's 
model has no other specially remarkable points, 

power'. All the cylinders are cast separately, and they 
have a 1l0-millimeter (4.4-inch) bore and 120-milli
meter (4.7-inch) stroke. The same firm also makes a 
4-cylinder motor giving 20 horse-power, and a larger 
size for 30 horse-power, the latter having the same 
cylinder dimensions as above. A unversally-jointed 
driving shaft is fitted. 

As to the 4-cylinder motors, they are to be seen in 
great numbers. Besides the new 80-horse-power Pipe 
motor, there was also noted on exhibition the 50-horse
power Charron motor. It has four separate cylinders, 
which, however, are placed very close together so as 
to give great strength and avoid vibration of the crank
shaft. The eight valves, which are cam-driven from 
a shaft above the cylinders, are located in the cylin
der heads and thoroughly cooled. The cooling has 
been specially designed, so as to allow this high power 
type to be used at high speed upon the road as well 
as at slower speeds within the city, and it is carried 
out by means of a radiator of large surface, fed by a 
water tank which is placed in the rear of the chassis. 
The water pump is driven by the exhaust camshaft 
through special gears of a high ratio. A fan is com
bined with the flywheel. With respect to the new 
De Dion 4-cylinder motors and their chassis, these are 
now built in sizes ranging from 12 to 30 horse-power. 
The latter has a 1l0-millimeter (4.4-inch) cylinder 
bore and 130- millimeter (5.2-inch) stroke. The chassis 

is built of pressed steel. In 
the 30-horse-power size the 
motor has cam-driven valves 
throughout and double igni
tion by magneto and coil. The 
friction clutch is of the all
metal disk type and is worked 
by a pedal. Four speeds and 
reverse are secured by the 
same lever, with direct drive 
on the top speed. A universal
ly-jointed driving shaft is used. 

011 the ends, the copper will hend, hut does not break, 
showing that the process gives a metal of good quality. 

AUTOMATIC '1'IR�; INl,'LATOR. 

A number of devices are to be seen this year for 
inflating tires automatically by an apparatus which 
iK worked by the motor of the car. Some of these 
employ the exhaust gases, and others consist of rotary 
or piston pumps. But the first type has the great 
disadvantage of sending the burned gases into the 
tires, and even the best cleansing does not seem to 
free them from particles of carbon or oil which they 
carry along. As for the rotary pumps, they require 
a mechanical drive which in most cars cannot be easily 
or cheaply obtained, and often it is necessary to dis
place one or several parts of the chassis in order to 
install them. The piston pumps have also several 
disadvantages, and cannot always be adapted to the 
(;xis1!ing motors. To avoid these difficulties, the Miche
lin firm has brought out a type of apparatus which is 
small and light, weighing but nine pounds, and which 
can be placed anywhere about the motor. Besides 
the fact that it needs but little attention or adjustment 
and no oiling, it offers the great advantage of filling 
the tires with pure air. The Michelin device uses as 
motive power the air which is compressed in two 
cylinders of a standard motor of three, four, or six 
cylinders, and gives an extra compression to a part 
of the air, which is sent into the tire. To carry out 
this operation the inventor has utilized the compres
sion of two cylinders in which the gas entry is sup· 
pressed by putting them in connection with the outer 
air, while the other cylinders continue to receive the 
explosive mixture. The connection with the air is 
made through a two-way cock, which can be fitted to 
most cylinder heads, or the motor-designers can fit on 
a special device for this purpose. The two-way cock 
consists of a round valve d (Fig. 5) turning within a 
cylinder fixed upon one branch of the motor inlet. It 
carries an €cc€lltric opening which can be placed in 
the axis of the inlet pipe (Fig. 5) for the normal 

working of the motor, or else op
posite an opening 0 placed in the 
cylinder and conneding with the 
air (Fig. 6). 

On each of the motor cylinders 
the compression of which is used, 
is placed a cock with two outlets 
(Fig. 3) which are connected to 
the openings A A of the tire-filler 
(see Fig. 1). The latter will 
then receive alternately the com
pressed air comin� from the cylin-

although there are a number of improvements in CHASSIS OF THE "PASSE-PARTOUT" WHICH 
the details. The chassis is built of pressed IS FITTED WITH SHAFT DRIVE. 

steel. 
The voiturettes are even more numerous than ever, 

and most of the leading firms have turned their atten
tion to this class of car, while other constructors are 
lJUilding them exclusively. We show the chassis or 
the new Stimula voiturette, which has a pressed steel 
body, of extremely strong construction. It is fitted 
with an 8-horse-power, single-cylinder motor with 100 
millimeters (3.937 inches) bore and 120 millimeters 
(4.724 inches) stroke. All the valves are cam driven. 

The inlet valve can be regulated by a special device 
which allows of changing the l ift of the valve by hand, 
and in a progressive manner. In this manner, also, 
the compression can be readily relieved, which allows 
of an easy starting of the motor. The motor has a 
cone clutch. The gear-box is placed about in the 
middle of the chassis and is connected to the rear axle 
through the usual universally-jointed propeller shaft. 
Another handsome voiturette is the Peugeot, which is 
also fitted with a single-cylinder motor and has three 
speeds, using a chain drive. The motor is designed for 
9 horse-power. Some of the voiturettes of this make 
are fitted with shaft drive as well. 

This year the number of 6-cylinder motors is on the 
increase, and they are to be seen at the stands of many 
of the established firms. For instance, the Mors com
pany is one firm which has brought out a 6-cylinder 
chassis. The cylinders are cast in pairs, and all 
valves are mechanically operated. Ignition is carried 
out by low-tension magneto and also by spark coil and 
battery, shifting from one to the other as desired. The 
motor is designed for 50 horse-power. A four-speed 
gear box is employed, with direct drive on the top 
speed. The final drive is by chains to the rear wheels. 
One of the new 6-cylinder motors is the Porthos. These 
cars are made in three sizes, and the heaviest car is 
fitted with a motor capable of developing 50 to 60 horse-

Among the new radiators, we may 
mention one brought out by the 
French Electrolytic Radiator Com
pany. This is of th .. honeycomb type 
and is made entir&ty by an electro
lytic process. This type of radiator 
has the well-known advantages of 
lightness and great cooling surface 

8-HORSE-POWER SHAFT-DRIVE STIMULA VOITURETTE FITTED WITH 
PRESSED STEEL BODY. 

SOME SINGLE-CYLINDER VOITURETTE CHASSIS WHICH 

WERE THE CHIEF' NOVELTY AT THE TENTH 

PARIS AUTOMOBILE SHOW. 

with small volume. It has a capital 
disadvantage, however, from the fact that it is formed 
of several thousands of small tubes soldered together. 
These may come apart from vibration of the car and 
from the different expansion of the copper and the 
tin solder. Thus leaks occur, and these are very hard 
to remedy, since the tubes cannot be readily soldered 
in situ. However, the honeycomb type still competes 
with the flangell tube radiator and holds its own. The 
company mentioned has a patented process for mak
ing such radiators in one piece. Upon a mold of 
fusible metal having the form of the inside of the 
honeycomb radiator a deposit of copper is electroplated. 
The metal is deposited in a smooth, even coating, mak
ing at the same time the tubes and the side frame. 
When the copper is thick enough, the fusible metal is 
melted and run out from the inside through the water
entry openings left for the purpose. The hexagonal 
form of the tubes, which can readily be obtained, is 
a great advantage in suppressing the horizontal base 
of the usual square tube, and the angle at the bottom 
of the tube gives a good water flow, and prevents the 
water from accumulating at the bottom when not in 
use. We had occasion to examine the quality of the 
copper which is formed by the plating process, and, 
owing to the improved methods used, it is not porous 
nor brittle. The radiator can be tested up to 7 atmos
pheres pressure. When the set of tubes is hammered 

© 1907 SCIENTIFIC AMERICAN, INC. 

ders. In ordinary working of the motor, the valve 
(Fig. 3) is closed at P, so as to prevent the explosions 
from coming to the tire-filler. For filling the tires, the 
valve is unscrewed so that it rests upon its upper seat, 
N. The orifice, 0, serves to protect the filler by atten
uating the shock of the explosions should the valve be 
imperfectly closed. With rEgard to the tire-filler, Fig. 
I, this is operated as follows: The air-inlet valve Is 
placed as in Fig. 6, with the valve (Fig. 3) open. 
When motor cylinder No. 1 comes to the compression 
period, it SEnds compressed air into the filler at a 
pressure varying between two and three atmospheres. 
The air arrives by the opening A', upon the left face 
of the piston, and passes at the same time through pipe 
c', lifts the inlet valve n', and enters the cylinder C'. 
By this pressure, pistons P, Q, and Q, are driven to 
the right and the. cylinder C has its air compressed. 
At the end of the.' stroke, the compressed air coming 
from motor cylinder No. 2 arrives by the opening A 
on the right-hand surface of the piston, P, and passel! 
into cylinder C by way of c and the valve a. The pis
tons P and Q" being under the same pressure, are 
driven to the left owing to the difference in piston 
surface. The air of cylinder C', which is already at 
two atmospheres pressure, is compressed further by 
piston Q" and when it leaves the cylinder it is at ten 
atmospheres pressure. When the pistons are at the 



398 SCIENTIFIC AMERICAN SUPPLEMENT No. J668. DECEMBER 21, 1907. 

end of the strolw, tllP ('olllllre::;sed ail' (,ollling frolll 
lllotor cylinder No. 1 aels anew upon pi::;tons P and VI 
and drives them to the right. The air in (), which 
has been drawn in by the valves during the preceding 
stroke, is compressed, lifts the valve r, and enters the 
pipe, T. whEnce it comes out at ten atmospheres press
ure. A pipe leads from here to a scrubber fixed upon 
the dash-board of the car, and it retains the impuri· 
ties, dust, 01' oil which may come along with the air. 
A rubber piping leads the air from here to the tire 
which is to be inflated. A pressure gage makes it 
lJossible to see the pressure in the tire at any moment 
of the filling. 

, , 

AI'TOl\lATIC WA'rJ<;R-(,OOLIN(1 TlI<NICE. 

The "Rex" water-cooling device for motors is a 

Zoo 600 ./Zoo RP.M, 

7 

�oo 600 J?'/JORP.M, 

effect, it tends to lllalle a vacuum in thc cylindrical 
ehamber by aspiration of the ail'. Upon the side of 
the cylinder there is placed an expansion valve. The 
outer air is drawn by the depression in the cylinder 
into the expansion valve, and its expansion in the 
vacuum chamber causes its temperature to be lowered 
considerably. The air which is thus cooled is drawn 
along with the water by means of the jet and is inti
mately mixed with it, thus cooling the water quite 
effectively. When it is desired to use the cooling 
apparatus upon motors which have a constant speed, 
such as is the case with stationary engines in general, 
it is sufficient to place one of these aspirating jets 
in the path of the water circulation; but for automo
bile motors, where the work done varies constantly, 

K 

started with ease when cold. The mechanical devices 
which are used upon lllost model'n (:arburetcrl' arc nearly 
all designed to open an air inlet, bnt these are liable to 
get out of order and they are difficult to adjust accu
rately. The reasons for needing this air regulation 
are as follows: In an ordinary atomizing carbureter 
the air and gas do not modify their speed of flow at the 
same rate under the influence of different depressions. 
Inertia effects come in, and we find too much gas at 
high speeds and not enough at low speeds. With the 
usual type having a gasoline spray in an air tube, the 
jet will have a variation of flow depending on the 
speeds of gas and air flow. The relation of weight 
of air and gasoline will follow the variations of curve I. 
This curve is the upper one in Fig. 7. The inventor's 
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DIAGRAMS OF SOME NOVEL ACOESSORIES EXHIRITED AT THE TENTH A NNUAL PARIS A UTOMOBILE SHOW. 

decided novelty, since it is intended to suppress the 
radiator entirely. Next to the motor is fitted a small 
apparatus whose section is shown herewith, and this 
cools the water by mixing it with cold air. The 
process is carried out by means of a pump which sends 
the water which is to be cooled into the jackets of 
the motor under pressure. When coming out of the 
water-jacket in a heated state, the water passes into a 
device consisting of two truncated cone nozzles, B B, 
shown in Fig. 4. These pieces are held and cen
tered at the same time by a surrounding cylinder, C, 
Hnd the whole is assembled by means of flanges. Owing 
to the conical shape of the nozzle, B. the water sent 
under pressure in the direction of the arrow takes a 

considerable speed, and, by a well·known physical 

the inventors find it best to use at least three of the 
jets combined. This number will be found sufficient 
to thoroughly cool the water at all speeds of the 
motor. 

AN IMPROVED TYPE OF CARBURETER. 

Among the new carbureters of which there were a 
number to be seen this year, is to be noted the Zenith, 
which is designed to secure a constant mixture. This 
is one of the problems which have occupied designers, 
and the desiderata to be realized are numerous, the 
most important of these being that the carburetion 
should be kept constant at all speeds and all. inlet 
openings, and also that the fuel consumption should be 
low, that the motor should come up to speed quickly, 
and that it should run readily at slow speeds and be 
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idea is to add a second and compensating nozzle which 
will give a flow such that the relation of air and gaso
line is in the inverse sense, as in curve II. The lower 
figures show the motor speed. If this condition is 
realized, and" the two jets work together, they will 
correct each other, and the combination of the curves 
gives a straight line at all speeds, thus obtaining the 
constant flow which is desired. 

From the second curve it is seen that the compensat
ing jet should have a constant flow per unity of time, 
and that this flow should be independent of suction. 
Fig. 9 shows the section of the carbureter designed 
for this purpose. An ordinary jet, G. taking gasoline 
from F, has beside it a compensating jPt, H. This 
second jet comes from the bottom of a tube, J, open to 
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the air at lhe top. The entry of gasoline inlo J is 
controlled by a determined orifice, 1, which gives the 
flow into free air. The flow is determined only by 
the height of gasoline in F, which is constant in the 
float chamber as usual. As the section of J is much 
greater than H, pressure changes in the carbureter 
have no effect on the flow from I, and this latter gives 
the conditions of curve II. Fig. 8 shows the section 
of the carbu»eter, the two jets being concentric in 
practice. They lie in the chamber S, with the main 
jet in the center. The space H connects by F with 
the air-pipe 1. At 0 is a small tube starting above F 
and ending at U against the side of the throttle valve, 
E', which can close it. Usually this tube has no action, 
as it delivers but little air, but in two cases it comes 
into use. First, on stopping, J becomes filled with 
gasoline, and thus the motor can start when much 
throttled. In fact the suction in U with the throttle 
nearly closed is strong, the small amount of gasoline 
in I is quickly drawn up, and the motor starts at the 
first revolution without the carbureter being primed. 
Second, when the motor works at no load and turns 
over very slowly, it needs but a small gas supply, and 
thus the suction around S is slight and not enough to 
draw all the gasoline out of J. Therefore it rises in 
the tube J until it meets the end of 0, when it is 
rapidly drawn out and atomized at U because of the 
increased suction there when the throttle valve is 
nearly closed. At K is a wire-gauze for covering the 
end of J. 

Besides the scheme of using lwo combined carbu
reters-a large and a small one for high and low 
speeds-another new development is a mechanically
operated needle valve which is ,let down into the spray 
noz7,le from above when the throttle is closed (which 
creates more suction and makes too rich a mixture), 
thus throttling the superfluous fuel as it comes out of 
the spray nozzle. This arrangement is now fitted to 

ELECTROLYTICALLY-FORMED COPPER HONEYCOMB 

RADIA'rOR SHOWN IN PARTIAL CROSS-SECTION 

some of the leading carbureters of both French and 
American make. 

NOVEL LOCI{lNG DEVICE F'OR STEERING m:ARH, CIIANGE

SPEED LEVERS, ETC. 
The apparatus known as the "Autoloc" is designed 

to suppress the use of toothed sectors for levers in all 
rarts of the chassis, along with the different pieces 
which they require, such as lock-pieces and springs. It 
3.1so allows a locking and a non-reversible movement 
of. clutches, speed· change levers, and steering gears, 
giving an easy and precise movement to these. The 
diagrams (Fig. 2) explain the operation of the device. 
First there is a fixed cylindrical box containing a cam, 
B, with double eccentric profile, forming inside the box 
a double crescent-shaped recess. Here are placp,d two 
steel balls, DE and D' E', separated by compressed 
spiral springs, F F'. The springs keep the balls sep
a.rated permanently at the ends of the space, so that 
they are blocked between the surfaces of the cam 
and the box. It is readily seen that the cam is 
blocked, since in order to move toward D', for instance, 
it would compress the balls D and D'. Again, the balls 
cannot slide' upon the surfaces owing to the angle of 
compression, which is mathematically determined. 
Thus the whole forms a rigid block. But if by the 
proper means we can displace the blocking system 
formed by the cam, balls, and springs, we have, at 
each point of displacement, the same result in the 
fixity of the cam. Suppose a cover or cap, G, hav
ing a handle, H, and carrying two lugs, K j{', and 
again the box above mentioned, but with a lever 
arm, L, solidly fixed to the cam by means of two 
riveted pins. In the cap, G. is a groove, M. whose 
width is slightly greater than that of the arm, L. 
Placing the cap upon the box, the lugs lie in the free 
spaces, N N', and the lever arm is lodged in the groove. 

In this position of the ensemble, the whole being 
centered on the shaft, if we turn the cover by means 
of the handle, H. for instance from E toward D, the 
projection IC comes against the ball E, and also K 

against E'. Continuing the lllovmuenl, the halls are 
pushed into the wider space of the crescent, slightly 
compressing the springs, until the edge, 0, of the 
groove, M, strikes the lever, L. Since the cam is freed 
by the movement of the balls, the arm, L, is carried 
along by the edge, 0, of the groove, M, to the desired 
position. Thus the handle, H, can move the lever, L, 
around all the points of a circle in a progressive man
ner; but should the pressure cease on the handle, the 
springs react and drive the balls into the locking posi- , 
tion, blocking the cam, and the movement is instantly 
stopped, po matter what may be the force or resist
ance applied on the arm, L, or in which direction it 
tends to turn it. It is clear, also, that the handle can 
be moved in either direction. The device can be made 
in any size to suit the kind of mechanism. One form 
has been designed for marine' use which takes a press
ure of 30 tons. At the same time the apparatus is not 
a large one. 
f'traight line 
applications. 

The system can be also made on a 
form, as here shown, and this widens its 
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A DEMONSTRATION OF THE DECOM
POSITION OF GRAVITY BY THE 

INCLINED PLANE. 
By FRED D. BARBER. 

ALMOST any plane suitable for use in laboratory 
work can quicldy be prepared for this experiment. 
The writH uses planes made of 12·inch pine boards, 
3 feet 6 inches in length. Two of these boards securely 
hinged at one end constitute the bed and plane. About 
three inches from the free end of the plane a screw 
hook is inserted in the center of the upper surface of 
the plane. Spring balance No. 1 is hooked over this 
hook and onto the car. Spring balance No.2 is merely 
hooked into the screw hook. The instructor then 
lifts the plane by means of balance No.2, always pull· 
ing at right angles to the plane. Balance No. 1 evi· 
dently gives the component of gravity which is paral
lel to the plane, while balance No. 2 gives the compon-
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wero tmriously injured, anti lIw resu)t waH fatal i n  10 
instances. In 188ri the st.ealller .. Alfonso XI!." was 
lost off Point Gando. Grand Canary, with ten hoxes of 
specie on board. The Marine Insurance Company sent 
out three divers, Alexander Lambert, David Tester, 
and F. J. Davies, who succeeded in getting Ull nine out 
of the ten boxes with their contents intact. Lambert 
was most successful, and suffered from paralysis of 
his internal organs in consequence, but ap)lears to have 
recovered under skilled treatment on shore. In a sub
sequent Expedition, sent out to recover the missing 
tenth box, Tester lost his life, presumably by remain· 
ing under water too long without returning to the sur
face. During the first expedit ion Lambert re(:eived 
$20,000 and Tester about $7,000,  as they were paid 
regular wages, 5 per cent on the value recovered, and 
a bonus of $250 a box. The depth was 160 feet, and the 
boxes of gold had to be won, at that depth, from a 
small lazarette in the ship's run to which access was 
obtained through three decks by the aid of tonite hav
ing an explosive upward force. A German company 
also had a try for the other box of $50,000, working on 
the basis of 50 per cent, no cure, no pay, but the divers 
found the depth too much for them and the salvage 
was abandoned. 

In 1896 a steamer bound from Australia to China 
went down with $50,000 of gold in her. After a pro
tracted search the wreck was located in twenty·seven 
fathoms, at a spot where the surface current varied 
in velocity from 1% knots to 3 knots, and an even 
stronger set prevailed at the bottom. Two divers named 
May and Briggs essayed the critical task of wresting 
this sum from the domains of Nelltune, and succeeded 
in sending up four-fifths of the amount after arduous 
labor, interrupted by spells of bad weather, which cov
ered an interval of three months. The remaining 
$10,000 had to be left below owing to the ship showing 
certain signs of breaking up at any moment. Having 
regard to the risk run, and the time occupied in the 
salvage, the sum of $7,500 awarded to the two divers 
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A DEMONSTRATION OF THE DECOMI'OSITlO!' OF liRA VITY 

BY 'l'HE INCLINED PLANE. 

ent which results in pressure against the plane. As a 
quantitative experiment, or a merely relatively quan
titative experiment, the arrangement described is suf· 
ficient. 

If it is desired to make this experiment more quan
titative, a screw hook must be inserted in the plane 
at either side and opposite the center of gravity of 
the car. The two ends of a cord may then be tied 
into the screw hooks and balance No. 2 hooked into 
the loop above the car. The slope of the plane, i. e., 
the height and length of the plane, may then be taken 
at the same moment that the reading of each of the 
balances is taken. These readings may be taken at as 
many different angles of the plane as may be desired.
School Science and Mathematics. 

LIMITS OF DEEP-SEA DIV ING.* 
TIm depth to which a diver can descend would ap

pear to be limited by his power for withstanding the 
adverse influences acting upon him while carrying on 
his duties under water. Apparently a descent of thirty 
fathoms of water marks the limit of safety for even 
the few divers who possess the necessary physical fit· 
ness in combination with a disregard for danger be
yond the average. Records in deep-sea diving have to 
be accepted with the proverbial grain of salt. It is 
said that a diver reached thirty-three fathoms and a 
half while engaged in salvage operations on the west 
coast of South America; and, yet again, another diver 
working on the same wreck is reported to have brought 
up three bars of copper from a depth of forty fathoms 
at the expense of his life. Captain Eads, while super
intending his great work at the South Pass and on 
the Mississippi, found that very few men, whatever 
their build, are capable of combating the severe strain 
which is brought to bear upon their physical energies 
for a few minutes at a depth of twenty or thirty fath
oms. Many of his divers dared not venture below ten 
fathoms. Of 352 divers employed at greater depths 30 

* A bfotrnctcd from Rhlpplng Illustrated. 
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was not excessive. One of the leading cases with re
spect to deep-sea salvage is that of the steamer 
"Skyro," which went to Davy Jones's locker off Cape 
Finisterre in April, 1891. On board of her were silver 
bars worth at least some $45,000,  and men's minds 
were exercised in devising plans to overcome the many 
and various difficulties of the situation. Several at
tempts were made during the ensuing five years, but 
nothing of more importance than the brass grating of 
the cabin skylight was recovered. Then came the 
hour, and the men. Messrs. Siebe, Gorman & Co. con
structed a special diving·dress, Messrs. Moffatt got to
gether the necessary plant and accessories, and diver 
Angel Erostarbe undertook the descents. Having re
covered bars worth $29,500 in two months, and the 
winter being at hand, operations were postponed. 
Next summer he recovered the whole of the remaining 
bars. On one specially lucky day he sent up twenty
two bars of silver worth $11.000.  

It appears that the diver is endangered by the per
meation of the blood and body fluids with n itrogen. 
The distressing symptoms experienced in deell-Sea 
divers' work are not due to the tremendous pressure, as 
hitherto understood, but rather to poisoning by car· 
bonic acid, which creates a feeling of breathlessness 
and oppression. Coming to the surface too quickly. 
the diver feels the evil effects of the absorbed nitrogen 
acting on his system.' With very special air·pumps 
divers went down to thirty-five fathoms in a Scotch 
loch, and were non�.the worse on returning to the sur
face exceedingly slowly. Messrs. Hill and Greenwood. 
of the London Hospital, consider that thirty-five to 
forty fathoms is the probable limit of deep-sea diving, 
even under scientific methods, as the supply of oxygen 
then required is so much in excess as to prodUce pneu
monia, inflammation of the lungs, and convulsions. 
The personal experiments of Messrs. Hlll and Green
wood, carried on for the benefit of manldnd at 1;reat 
risk to their own lives, are worthy of the very highest 
commendation. 
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